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DESCRIPTION OF a MOULD-BOARD. 313 

No. XXXVIII. 

Tie defcription of a Mould-board of the leq/i rejijlencet and of 
the eajie/i and mo/l certain con/iruSftony taken from a letter 
to Sir John Sinclair^ Prejident of the board of agriculture 
at London, 

Philadelphia, March 33, 1798. 
Dear Sir, 
Read MayT havc to acknowlcdge the receipt of your two fa- 
4. »798- JL vours of June ai, and July 15, and of feveral 
feparate parcels containing the agricultural reports. Thefe 
now form a great mafs of information on a fubjed, of all 
in the world, the moft interefting to man : for none but the 
huibandman makes any thing for him to eat ; and he who 
can double his food, as your exertions bid fair to do, de- 
ferves to rank, among his benefactors, next after his Crea- 
tor. Among fo many reports of tranfcendent merit, one is 
unwilling to diftinguim particulars. Yet the application of 
the new chemiftry, to the fubje(fl of manures, the difcuilion 
of the queftion on the fize of farms, the treatife on the po- 
tatoe, from their univerfality have an advantage in other 
countries over thofe which are topographical. The work 
which {hall be formed, as the refult of the whole, we fhall 
exped with impatience. 

Permit me, through you, to make here my acknowledg- 
ments to the board of agriculture for the honour they have 
been pleafed to confer on me by, aflbciating me to their in- 
ftitution. In love for the art, I am truly their affociate : 
but events have controuled my predilcClion for its pradice, 
and denied to me that uninterrupted attention, which alone 
can enable us to advance in it with a fure ftep. Perhaps I 
may find opportunities of being ufeful to you as a centinel 
at an outpoft, by conveying intelligence of whatever may 
occur here new and interefting to agriculture. This duty I 
Ihall perform with pleafure, as well in refpe£tful return for the 

T t notice 



314 DESCRIPTION of a MOULD-BOARD. 

notice of the board, as from a zeal for improving the condi- 
tion of human hfe, by an interchange of its comforts, and 
of the information which may increafe them. 

********* 

In a former letter to you I mentioned the conftrudlion 
of the mould-board of a plough which had occurred to me, 
as advantageous in its form, as certain and invariable in 
the method of obtaining it with precilion. I remember 
that Mr. Strickland of York, a member of your board, 
was fo well fatisfied with the principles on which it was 
formed that he took fome drawings of it ; and fome others 
have confidered it with the fame approbation. An experi- 
ence of five years has enabled me to fay, it anfwers in 
practice to what it promifes in theory. The mould-board 
fhould be a continuation of the wing: of the ploughihare, 
beginning at its hinder edge, and in the fame plane. Its 
iirft office is to receive th-e fod horizontally from the wing, 
to raife it to a proper height for being turned over, and 
to make, in its progrefs, the leajl rejiftence pojjible ; and 
confequently to require a minimum in the moving power. 
Were this its only office, the wedge would offer itfelf as 
the moft * eligible form in pradice. But the fod is to be 
turned over alfo. To do this, the one edge of it is not 
to be raifed at all ; for to raife this would be a wafte of 
labour. The other edge is to be raifed till it pafles the 

perpendicular, 

* I am aware that were the turf only to he raifed to a given height in a 
given length of mould-board, and not to be turned over, the form of leaft 
refiftence would not be rigoroufly a wedge with both faces ftraight, but with 
the tipper one curved according to the laws of the folid of leaft refiftence 
defcribed by the mathematicians. But the difference between the effeft of 
the curved and of the plain wedge, in the cafe of a mould-board, is fo 
minute, and the difficulty in the execution which the former would fuperin- 
duce on common workmen is fo great, that the plain wedge is the molt eli- 
gible to be affumed in practice for the firft element of our conftruiSion. 
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perpendicular, that it may fall over with its own weight. 
And that this may be done fo as to give alfo the lead re- 
fiftence, it muft be made to rife gradually from the mo- 
ment the fod is received. The mould-board then, in this 
fecond office, operates as a tranfyerfe, or rifing wedge, the 
point of which Hiding back horizontally on the ground, 
the other end continues rifing till it pafles the perpendi- 
cular. Or, to vary the point of view, place on the 
ground a wedge of the breadth of the ploughlhare, of its 
length from the wing backwards, and as high at the heel 
as it is wide. Draw a diagonal on its upper face from the 
left angle at the point to the right upper angle of the heel. 
Bevil the face from the diagonal to the right-bottom-edge 
which lies on the ground. That half is then evidently in 
the heft form for performing the two offices of raifing and 
turning the fod gradually, and with the leaft effort : and 
if you will fuppofe the fame bevil continued acrofs the 
left fide of the diagonal, that is, if you will fuppofe a 
ftraight line whofe length is at Icaft: equal to the breadth of 
the wedge, applied on the face of the firft bevil and 
moved backwards on it parallel with itfelf and with the 
ends of the wedge, the lower end of the line moving 
along the right-bottom-edge, a curved plane will be gene- 
rated, whole chara£teriftic will be a combination of the 
principle of the wedge in crofs dire£l:ions, and will give 
what we feek, the mould-board of leaji rejijience. It ofFerg 
too this gi-eat advantage, that it may be made by the 
coarfeft workman, by a procefs fo exad that its form fhalJ 
never be varied a fingle hair's breadth. One fault of all 
other mould-boards is that, being copied by the eye, no 
two will be alike. In truth it is eafier to form the mould- 
board I fpeak of with precifion, when the method has 
been once feen, than to defcribe that method either by 
words or figures. I will attempt however to defcribe 
it Whatever may not be iatelligibk from the defcrip- 
tion may be fupplied from the model 1 fend you. 

T t a Let 
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Let the breadth and depth of the furrow the farmer 
ufually opens, as alfo the length of his plough-bar, from 
where it joins the wing to the hinder end, be given ; as 
thefe fix the dimenfions of the block of which the mould- 
board is to be made. Suppofe the furrow 9 inches wide, 
6 inches deep, and the plough-bar a feet long. Then 
the block, Fig. i. muft be 9 inches wide at bottom {6. c.) 
13^ inches wide at top, {a. d.) becaufe if it were merely 
of the fame width with the bottom as a. e. the fod, only 
raifed to the perpendicular, would fall back into the fur- 
row by its own elafticity. I find from experience, that, 
in my foil, the top of the mould-board fhould overjet the 
perpendicular 4^ inches in a height of 12 inches, to 
infure that the weight of the fod fhall preponderate over 
its elafticity. This is an angle of nearly a a**. The block 
muft be 1 2 inches high, becaufe, unlefs the mould-board 
be in height double the depth of the furrow, in plough- 
ing friable earth, it will be thrown in waves over the mould- 
board : and it muft be 3 feet long, one foot of which is 
added to form a tail-piece, by which it may be made faft 
to the plough-handle. The firft operation is to give the 
firft form to this tail- piece, by fawing the block. Fig. 2* 
acrofs from a. b. on its left fide, (which is la inches 
from its hinder end) along the line b. c. to c. within i^ 
inches of the right fide, and to the correfponding point in 
the bottom, i^ inches alfo from the fide. Then faw in 
again at the hinder end from d. e, (i^ inches from the 
right fide) along the line d. c. The block a, b. c. d. e.f. 
g. drops out and leaves the tail-piece c. d. e, h, /. L i^ 
inches thick. The fore part of the block a. b, c. k. /. m. «. 
is what is to form the real mould-board. "With a car- 
penter's fquare make a fcribe all round the block at every 
inch. There will ci courfe be 23 of them. Then from 
the point k. Fig. 2. and 3. draw the diagonals k, m. on the 
top, and k, 0, Fig. 3. on the right fide. Enter a faw at 

the 



DESCRIPTION OF a MOULD-BOARD. 317 

the point m. being the left-fore-upper corner, and faw 
in, guiding the hinder part of the faw along the diagonal 
m. k. (Fig. a. 3.) and the fore part down the left edge of 
the block at the fore-end m. I. (Fig. 3.) till it reaches k. and 
/. in a ftraight line. It will then have reached the true cen- 
tral diagonal of the block k. I. Fig. 5. then enter the faw at 
the point 0. being the right-fore-bottom comer, and faw in, 
guiding the hinder part of the faw along the diagonal o. k. 
(Fig 3.) and the fore part along the bottom edge of the 
fore end 0, I. till it again reaches k. I. Fig. 5. the fame 
central diagonal to which you had cut in the other direc- 
tion. Confequently the pyramid k. nt. n. 0. I. Fig. 4. 
drops out and leaves the block in the form Fig. 5. You 
will now obferve that if in the laft operation, inftead of 
flopping the faw at the central diagonal k. I. we had cut 
through the block in the fame plane, we Ihould have taken 
off a wedge /. m. n, 0. k. b. Fig. 3. and left the block in 
the form of a wedge alfo /. 0. k. b. a. p. k. which, when 
fpeaking of the principle of the mould-board, 1 obferved 
■would be the mod perfeft form if it had only to raife the 
fod. But as it is to be turned over alfo, the left half of 
the upper wedge is preferved, to furnifh on the left fide, 
the continuation of the bevil which was propofed to be 
made on the right half of the bottom wedge. We are now 
to proceed to the bevil, for which purpofe the fcribes 
round the block were formed before the pyramidal piece 
was taken out ; and attention muft be ufed not to mifmatch 
or miftake them, now that they are disjoined by the with- 
drawing of that piece. Enter the faw on the two points 
of the ill fcribe where it has been disjoined, which is 
exactly where it interfedked the two fuperficial diagonals, 
and faw acrofs the hollow of the block, guiding the faw, 
both before and behind, along the fame fcribe, till the 
fore part of the faw reaches the bottom edge of the right 
fide, and the middle of the faw reaches the central diagonal ; 

the 
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the hinder part will of courfe continue the fame ftraight 
line, which will iifue fomewhere on the top of the block.: 
Then enter the faw in like manner on the two projecting 
points of the 2d fcribe, and faw in, along the fcribe, be- 
fore and behind, till it reaches the fame bottom edge of 
the right fide, and the central diagonal. 1 hen the 3d, 
4th, 5th, &c. fcribes fuccefllvely. After cutting in fe- 
veral of the earlier fcribes, the hinder part of the faw 
will iflue at the left fide of the block, and all the fcribes 
being cut, the faw will have left ftraight lines from the 
bottom edge of the right fide of the block, acrofs the cen- 
tral diagonal. "With an adze dub off all the fawed parts 
to the bottoms of the faw-marks, juft leaving the traces 
vifible, and the face of the mOuld-board is finiflied. 
Thefe traces will (hew how^ the crofs wedge rifes gradually 
on the face of the dired: wedge, which is prelerved in 
trace of the central diagonal. A perfon may reprefent 
to hirafelf, fenfibly and eafily the manner in which the fod 
is raifed on this mould-board, by defcribing on the ground 
a parallelogram 2 feet long and 9 Inches broad, as a. b. c. d. 
Fig. 6. then reft one end of a ftick a-y^- inches long on 
the ground at b, and raife the other i a inches high at t. 
which is 4-| inches from «/, and reprefents the overhang- 
ing of that fide of the mould-board. Then prefent 
another ftick 12 inches long from a. to b. and move 
it backwards parallel with itfelf from a. b. to d. c. keeping 
one end of it always on the line a. d. and letting the other 
rife as it recedes along the diagonal ftick b. ^. which re- 
prefents our central diagonal. The motion of the crofs 
ftick will be that of owr riling wedge, and will fliew how 
every tranfverfe line of the fod is conduced from its firft 
horizofital petition, till it is raifed fo far beyond the per- 
pendicular as to fall reverfed by its own weight. But to 
return to our work. We have ft ill to form the under fide 
of the mould-board. Turn the block bottom tip. Enter 

the 
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the faw on the iflfcribc, at what was the bottom edge of 
the left fide, and cut in, guiding the inftrument at both 
ends by the fcribe, till it has approached within an inch, 
or any other diftance according to the thicknefs you choofe, 
of the face. Then cut in like manner all the other fcribes, 
and with the adze dub out the fawed parts, and the mould- 
board is done. It is to be made faft to the plough by reft- 
ing the toe in the hinder edge of the wing, which muft 
be made double like a comb-cafe, to receive and protedt 
the fore end of the mould-board. Then pais a fcrew 
through the mould-board and helve of the ploughfhare 
where they touch each other, and two others through the 
tail-piece of the mould-board and right handle of the 
plough, and cut off fo much of the tail-piece as projeds 
behind the handle, diagonally, and the whole is done. 

I have defcribed this operation in its fimpleft mode, that 
it might be the more eafjly underflood. But, in pradice, 
I have found fome other modifications of it advantageous. 
Thus, inftead of firft forming my block as a. b. c. d. 
Fig. 7. where a. b, is 1 2 inches, and the angle at h. a right 
one, I cut a wedge-like piece b. c. e. off of the bottom 
through the whole length of the block, b. e. being equal 
to the thicknefs of the bar of the.fliare (fuppofe i^ inches) 
becaixfc the face of the wing declining from the top of 
the bar to the ground, were the block laid on the (hare, 
without an equivalent bevil at its bottom, the fide a. b, 
would decline from the perpendicular, and a. d. from its 
horizontal pofition. Again, inftead of leaving the top of 
the block 1 3I inches wide from m. to n. Fig. 8. I cut a 
wedge from the right fide n. k. i. c. p. n. li inches thick 
at top and tapering to nothing at bottom ; becaufe I 
find that the tail-piece, being by this means made ob- 
lique, as c. i. inftead of k. i. is brought more advan- 
tageoufly to the fide of the handle. The firft fuper- 
ficial diagonal is confcquently brought from m, to c. and 

not 
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not from m. to k. as in the firft diredlions. Thefe vari- 
ations will be eafy to any one after underftanding the 
general principle. While thefe mould-boards have been 
under trial, and effays have been making of greater or lefs 
projedions for the upper right edge of the block, and of 
different heights in proportion to the depth of the furrow, 
I have continued to make them of wood. But now fati^ 
fied by a fufficient experience, that for a furrow of 9 by 6 
inches, the dimenfions I have ftated are the heft, I pro- 
pofe to have the mould-board made of caft iron. 

I am fenfible that this defcription may be thought too 
lengthy and elaborate for a fubjeft which has hardly been 
deemed worthy the application of fcience. But if the plough 
be in truth the moft ufeful of the inftruments known to 
man, its perfeftion cannot be an idle fpeculation. And in 
any cafe whatever, the combination of a theory which may 
fatisfy the learned, with a praSi'tce intelligible to the moft 
unlettered labourer, will be acceptable to the two moft ufe- 
ful clafles of fociety. Rp this as it may, from the widow 
her mite only was expected. 1 have contributed according 
to my poverty ; others will from their abundance. — None 
fo much as yourfelf, who have been the animating principle 
of the inftitution from its firft germ. When I contemplate 
the extenfive good which the proceedings under your di- 
rection are calculated to produce, I cannot but deplore every 
poflibility of their interruption. 1 am fixed in awe at the 
mighty conflid; to which two great nations are advancing, 
and recoil with horror at the ferocioufnefs of man. Will 
nations never devife a more rational umpire of differences 
than force ? Are there no means of coercing injuftice more 
gratifying to our nature than a wafte of the blood of thou- 
fandsi and of the labour of millions of our fellow-crea- 
tures ? We fee numerous focicties of men (the aborigi- 
nals of this country) living together without the acknow- 
ledgment of either laws or magiftracy. Yet they live in 

peace 
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peace among themfelves, and ads of violence and injury 
are as rare in their focieties as in nations which keep the 
fword of the law in perpetual adtivity. Public reproach, 
a refufal of common offices, interdiction of the commerce 
and comforts of fociety are found as effedual as the 
coarfer inftrument of force. Nations, like thefe indivi- 
duals, ftand towards each other only in the relations of 
natural right. Might they not, like them, be peaceably 
punifhed for violence and wrong? Wonderful has been 
the progrefs of human improvement in other lines. Let 
us hope then that that law of nature which makes a virtu- 
ous condudl produce benefit, and vice lofs, to the agent in 
the long run, whir.h has fandioned the common principle 
that honefty is the beft policy, will in time influence the 
proceedings of nations as well as of individuals ; and that 
we fhall at length be fcnfible that war is an inflrument 
entirely inefficient towards redreffing wrong ; that it mul- 
tiplies inftead of indemnifying lofTes. Had the money 
which has been fpent in the prel'ent war been employed in 
making roads and conducing canals of navigation and ir- 
rigation through the country, not a hovel in the remoteft 
corner of the Highlands of Scotland, or mountains of 
Auvergne, would have been without a boat at its door, a 
rill of water in every field, and a road to its market town. 
Had the money we have loft by the lawlefs depredations 
of all the belligerent powers been employed in the fame 
way, what communications would have been opened of 
roads and waters ! Yet were we to go to war for redrefs, 
inftead of redrefs, we fhould plunge deeper into lofs, and 
difable ourfelves for half a century more from attaining 
the fame end. A war would coft us more than would 
cut through the ifthmus of Darien; and that of Suez 
might have been opened with what a fingle year has feen 
thrown away on the rock of Gibraltar. Thefe truths are 
palpable, and muft in the progrefs of time have their in- 

U u fluence 
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fluence on the minds and condud; of nations. An evi- 
dence that we are advancing tow^ards a better ilate of things 
may be gathered from the pubUc patronage of your la- 
bours, which tend eminently to ameliorate the condition 
of man. That they may meet the fuccefs they merit, I 
fmcerely pray, and that yourfelf may receive the patriot's 
beft reward, the applauding voice of prefent and future 
times. Accept, I befeech you, mine, with affurances of 
the fentiments of great and fincere refped and eftecm with 
which I have the honour to be, Dear Sir, 

Your affeftionate friend, 

and humble fervant, 

TH. JEFFERSON. 
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